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Abstract (283 words) 20 
Responding to serious environmental problems, requires urgent and fundamental shifts in our 21 
day-to-day lifestyles. This paper employs a qualitative, cross-cultural approach to explore 22 
people’s subjective self-reflections on their experiences of pro-environmental behavioral 23 
spillover in three countries; Brazil, China, and Denmark. Behavioral spillover is an appealing yet 24 
elusive phenomenon, but offers a potential way of encouraging wider, voluntary lifestyle shifts 25 
beyond the scope of single behavior change interventions. Behavioral spillover theory proposes 26 
that engaging in one pro-environmental action can catalyze the performance of others. To date, 27 
evidence for the phenomenon has been mixed, and the causal processes governing relationships 28 
between behaviors appear complex, inconsistent and only partly understood. This paper 29 
addresses a gap in the literature by investigating accounts of behavioral spillover in three diverse 30 
cultural settings using qualitative semi-structured interviews. The analysis shows that while 31 
around half of participants overall who were questioned recalled spillover effects, the other half 32 
had not consciously experienced spillover.  There were few significant differences across 33 
cultures, though some forms of spillover effects were reported more in some cultures than 34 
others. More environmentally engaged participants across all three countries were significantly 35 
more likely to experience spillover than those who were less engaged. Accounts of within-36 
domain spillovers were most commonly reported, mainly comprising waste, resource 37 
conservation and consumption-related actions. Accounts of between-domain spillover were very 38 
rare. Recollection of contextual and interpersonal spillover effects also emerged from the 39 
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interviews. Our findings suggest that more conscious behavioral spillover pathways may be 40 
limited to those with pre-existing environmental values. Behavioral spillover may comprise 41 
multiple pathways incorporating conscious and unconscious processes. We conclude that 42 
targeting behavioral catalysts that generate more socially diffuse spillover effects could offer 43 
more potential than conventional spillover involving a single individual.  44 
 45 
1.0. Introduction 46 
 47 
Pro-environmental behavioral spillover has received renewed interest in the social sciences in recent 48 
years as a potential way of initiating voluntary environmentally-responsible lifestyle change beyond 49 
that of piecemeal behavioral interventions. Behavioral spillover has an intuitive logic and appeal, yet 50 
the academic research has been limited (Thøgersen & Crompton, 2009). The majority of research 51 
comes from quantitative experiments and field studies; where spillover effects have been observed they 52 
are typically conditional (Thøgersen, 1999) with modest effect sizes (Thomas, Poortinga & Sautkina, 53 
2016). Nonetheless, they may still be important, especially if they persist over an extended time period 54 
(Juhl, Fenger & Thøgersen, 2017), promote important behaviors (Lauren, Fielding, Smith et al., 2016) 55 
or generate attitude change, such as increased acceptance of environmental policy (Thøgersen & 56 
Noblet, 2012).  57 
 58 
A substantial volume of research has investigated behavioral spillover from the perspective of 59 
behavioral outcomes following an intervention, very little attention has been given to individual 60 
perceptions in the context of everyday lifestyles. There may be multiple pathways to generating 61 
observable spillover effects. While some of these processes may occur more or less unconsciously , 62 
for example, through identity change (Lauren, Smith, Louis, et al., 2018), very little work has examined 63 
individuals’ conscious perspectives on the spillover phenomenon in the context of their pro-64 
environmental behavioral motivations. Moreover, few studies have investigated behavioral spillover 65 
from a cross-cultural perspective. In this paper, we look at individual accounts of behavioral spillover 66 
in three culturally-diverse nations (Brazil, China, and Denmark). In Brazil and China, factors such as 67 
rapid economic development and population growth predict a significant rise in carbon emissions in 68 
the near future (Hallding, Jürisoo, Carson, et al., 2013), while, in contrast, Denmark has made some 69 
progress in preventing further damage to its natural ecosystems and has set out a strategy to become 70 
fossil-fuel independent by 2050 (Wu, 2015). This article is one of the first to explore citizens’ 71 
experiences of spillover from a detailed, qualitative perspective. We include reflections from both 72 
environmentally engaged and less engaged citizens and evaluate the potential for spillover as a means 73 
of catalyzing wider sustainable lifestyle shifts.  74 
 75 
Within psychology, most studies of pro-environmental behavior change apply a reasoned action model 76 
of individual behavior based on the broad assumption that individuals negotiate behavioral decision-77 
making in rational ways. For example, the Theory of Planned Behavior (TPB) (Ajzen, 1991) asserts 78 
that behavior is driven by beliefs about the likely consequences of an action, perceived social norms, 79 
and perceived behavioral control over a given situation. Likewise, Stern’s (2000) Value Belief Norm 80 
(VBN) theory states that when behavior is not strongly constrained by contextual factors, personal 81 
norms (internalized rules or obligations to act in a certain way), become activated when valued objects 82 
(including the environment), are threatened. With reference to the wider social context in which 83 
behaviors occur, Cialdini has pioneered research on the importance of social norms in pro-84 
environmental behavior change (for example, Cialdini & Goldstein, 2004; Cialdini, Reno & Kallgren, 85 
1990). More recently, Community-Based Social Marketing (CBSM) has also been applied to pro-86 
environmental behavior (McKenzie-Mohr, Lee, Kotler, et al., 2011). CBSM goes beyond changing 87 
individual cognitions by removing the barriers to pro-environmental actions and enhancing the benefits 88 
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from engaging in order to make acting in an environmentally-responsible way the rational choice. 89 
Conversely, behavioral spillover research draws mainly on ‘non-reasoned’ theories, especially 90 
consistency theories such as Festinger’s (1957) Theory of Cognitive Dissonance and Bem’s (1972) 91 
self-perception theory. Consistency theories assume that behavior change is the outcome of people’s 92 
post-rationalization of behavior, triggered by feelings of discomfort (Thøgersen, 2004) or the increased 93 
salience of a pro-environmental self-identity (Lanzini & Thøgersen, 2014; Scott, 1977). 94 
 95 
Behavioral spillover research is concerned with the possibility of voluntary, wider lifestyle shifts 96 
beyond piecemeal behavior change. Research on spillover builds on the idea that engaging in a 97 
behavior can, under certain circumstances, affect engagement in other actions aligned with the same 98 
goal. Spillover effects have been observed in several disciplines, including psychology, economics, 99 
sociology, and health studies from the grey literature (Austin, Cox, Barnett, et al., 2011). Evidence for 100 
behavioral spillover effects has emerged from research into moral self-regulation (Sachdeva, Iliev & 101 
Medin, 2009), safety (Ludwig & Geller, 2000), and health (Devine, Connors, Sobal, et al., 2003), in 102 
addition to pro-environmental behavior (Lauren et al., 2018). The literature on pro-environmental 103 
spillover includes studies of positive and negative spillover effects, with a number of reviews drawing 104 
on both literatures being published (Nash, Whitmarsh, Capstick, et al., 2017; Nilsson, Bergquist & 105 
Schultz, 2017; Dolan & Galizzi, 2015; Truelove, Carrico, Weber, et al., 2014), as well as a notable 106 
review in the grey literature (Austin et al., 2011).  107 
 108 
Positive behavioral spillover concerns the idea that engaging in one environmentally-responsible action 109 
(and therefore an intervention targeting a specific behavior), can catalyze engagement in other 110 
behaviors (untargeted by the intervention) (Truelove et al., 2014). Engaging in one pro-environmental 111 
behavior can lead to the adoption of others (Juhl, Fenger & Thøgersen, 2017; Lanzini & Thøgersen, 112 
2014; Lauren et al., 2018), including behavioral catalysts that increase engagement in more committed 113 
behaviors (Lauren, Fielding, Smith et al., 2016) and increased support for environmental policy 114 
(Lacasse, 2017; Thøgersen & Noblet, 2012).  115 
 116 
Negative behavioral spillover asserts that an intervention targeting one pro-environmental behavior 117 
can limit engagement in other, untargeted actions (Nilsson et al., 2017; Thøgersen, 1999). Negative 118 
relationships between pro-environmental behaviors are further suggested by studies into allied 119 
phenomena such as moral licensing (Blanken, van de Ven & Zeelenberg, 2015), and economic rebound 120 
effects (Chitnis, Sorrell, Druckman, et al., 2013). While acknowledging the complexity and 121 
ambivalence inherent in behavioral relationships, for the remainder of the paper we focus on positive 122 
behavioral spillover (henceforth, behavioral spillover). This is because the plurality of approaches, 123 
constructs and pathways, both between, and indeed, within the literatures on positive and negative 124 
spillover effects, cannot be covered in sufficient depth in a single study.  125 
 126 
There is some evidence cross-nationally to support the theory that the chances of adopting a novel pro-127 
environmental behavior increases when behaviors are conceptually related in Denmark (Thøgersen, 128 
2004; Thøgersen & Ölander, 2003), share similar routines or resources in Australia (Margetts & 129 
Kashima, 2017) and the UK (Littleford, Ryley & Firth, 2014). Uptake of a new behavior may also be 130 
facilitated if an individual has previously engaged in a more difficult action (Xu, Zhang & Ling, 2018), 131 
comparable to the ‘Foot-In-The-Door’ effect, in which compliance with a task performance request 132 
increases following compliance with a more difficult initial request (Scott, 1977; Truelove et al., 2014). 133 
While such findings are encouraging, they also imply that spillover effects may be limited. Other 134 
studies have observed broader behavioral shifts across different behavioral clusters, such as driving 135 
fuel efficiently and intention to reduce meat consumption in the Netherlands (Van der Werff, Steg & 136 
Keizer, 2014a), and green purchasing and increases in multiple actions including use of public 137 
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transport, recycling, water and energy conservation, and volunteering for a green cause in Denmark  138 
(Lanzini & Thøgersen, 2014). 139 
 140 
Despite such support, some of the evidence for behavioral spillover comes from self-reported intentions 141 
rather than observed behavior change (Xu et al., 2018), and from correlational study designs that cannot 142 
rule out reverse causality or the influence of common factors (Thøgersen, 2012). Longitudinal studies 143 
offer more reliable support. Thøgersen & Ölander (2003) reported on a Danish study that found 144 
associations between increased engagement in recycling and subsequent increases in organic food 145 
purchasing and public transport use measured at three time points. More recently, in a Chinese study 146 
Xu et al. (2018) observed that engagement in household waste separation catalyzed a subsequent 147 
reduction in domestic energy consumption over a three-year period, mediated by changes in self-148 
perception. In another study extracting purchasing behavior from supermarket scanner data covering 149 
8000 Danish households over period of 20 months, Juhl et al., (2017) found that consumers who started 150 
to buy organic items in one product category subsequently purchased organic items in more and more 151 
categories over time. In addition to the adoption of new behaviors or changes in the frequency of 152 
existing environmentally-responsible practices, spillover effects may occur whereby pro-153 
environmental behavior is transferred from one context to another, such as from work to home (Nilsson 154 
et al, 2017; Rashid & Mohammad, 2011), or, in the grey literature, from one individual to another in 155 
different contexts (Austin et al., 2011). From the literature review so far, it appears that while some 156 
evidence comes from laboratory studies, behavioral spillover can also occur in natural settings 157 
comprising a variety of behavioral catalysts and effects; but it is not a consistent phenomenon, is 158 
difficult to detect and it does not appear to operate in a uniform way.  159 
 160 
As well as documenting behavioral outcomes following an intervention, research has sought to 161 
understand the processes underpinning observed catalytic relationships. Prospective pathways to 162 
spillover include desire for behavioral consistency (Thøgersen, 2004), change in self-identity (Lauren, 163 
et al., 2018), increased knowledge and self-efficacy (Thøgersen, 2012), heightened environmental 164 
concern (Carrico, Raimi, Truelove & Eby, 2018), and strength of felt responsibility to act (Lacasse 165 
2017).  166 
 167 
Identity-based approaches have gained traction and are based on the idea that people infer how to act 168 
in a given situation through perceived self-identity and past behavior (Bem, 1972). Engaging in pro-169 
environmental behavior can trigger a green identity, which increases the likelihood of acting in ways 170 
consistent with this identity in future (Lauren et al., 2018). Increasing green self-perceptions can 171 
increase intentions to act environmentally responsibly, as found in a Dutch study (Van der Werff et al., 172 
2014; see also Cornelissen, Pandalaere, Warlop, et al., 2008) as well as increase environmental concern 173 
and boost support for environmental policy as found in a US study (Lacasse, 2016). Following the 174 
introduction of a single-use plastic bag charge in Wales, people’s environmental self-perceptions were 175 
stronger than before the charge (Poortinga, Whitmarsh & Suffolk, 2013). In the US, Carrico et al., 176 
(2018) also failed to detect a change in green self-perception following pro-environmental behavior 177 
change. They suggest that the way in which green identity is manipulated may be critical in whether 178 
spillover is produced.  179 
  180 
Unsurprisingly, engaging in pro-environmental behavior can increase relevant knowledge, skills and 181 
experience in ways that facilitate the adoption of other behaviors, as found in Denmark and the UK 182 
(Thøgersen, 1999; Hutton, 1982). Familiarity with eco product labels predicted subsequent increased 183 
purchasing of ecological products in a Danish supermarket (Thøgersen, Haugaard & Olesen, 2010). 184 
Enhancing citizens’ pro-environmental literacy and skills can therefore increase the potential for wider 185 
pro-environmental engagement (Thøgersen, 2012). Related to knowledge and experience, self-efficacy 186 
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(a subjective perception of one’s capacity to act in a given situation; Bandura, 1977), offers another 187 
pathway to behavioral spillover. An intervention designed to promote energy conservation by a 188 
German energy provider was associated with a range of behavioral spillovers (including reducing meat 189 
consumption, reducing car use, and donating to an environmental cause), in which spillover was 190 
mediated by change in self-efficacy (Steinhorst, Klöckner. & Matthies, 2015). Self-efficacy has also 191 
been observed to mediate behavioral spillover from less committed to more committed water 192 
conservation actions in Australia (Lauren et al., 2016). However, in a subsequent study looking at 193 
different behavioral relationships (Lauren et al., 2018), it was green self-identity rather than self-194 
efficacy that mediated spillover between green household actions.  195 
 196 
Spillover effects may be more consistently measured when individuals hold pre-existing pro-197 
environmental values. Priming pro-environmental values increases the likelihood of engagement in 198 
environmentally-responsible behavior (Schultz & Zelezny, 1998) and increases the strength of 199 
spillover relationships (Thøgersen & Ölander 2003). Thøgersen & Crompton (2009) note that 200 
prioritizing or valuing the environment may be a necessary prerequisite for behavioral spillover, 201 
therefore spillover may be limited to more environmentally engaged citizens. The phenomenon is 202 
rendered even more complex by variation in individual behavioral engagement in different contexts. 203 
For example, pro-environmental commitments may be relaxed when on vacation (Barr, Shaw, Coles 204 
et al., 2010), or when roles and responsibilities between one context and another are perceived to differ 205 
(Maki, Burns, Ha, et al., 2016).  206 
 207 
Little research has utilized qualitative approaches in studying spillover. Schütte & Gregory-Smith 208 
(2015) and Barr et al., (2010) interviewed British and German holidaymakers respectively, concluding 209 
there was little evidence for spillover of domestic pro-environmental actions between home and 210 
holiday contexts. In the grey literature, Austin et al., (2011) conducted 20 interviews with behavior 211 
change practitioners in the UK and provide anecdotal evidence for behavioral catalysts. Wonneck & 212 
Hobson (2017) also used interviews, concluding that participation in a municipal food-waste recycling 213 
program in Canada increased engagement in recycling and environmentally-responsible food shopping 214 
practices. Finally, Dumitru, De Gregorio, Bonnes et al., (2016) analyzed interviews, focus groups and 215 
evidence from text documents in Italy and Spain, reporting contextual spillover of pro-environmental 216 
values from the workplace (a green energy company) to its employees.  217 
 218 
We are unaware of any papers taking a qualitative, cross-cultural approach to behavioral spillover and 219 
this paper addresses a significant gap in the literature. Our approach situates accounts of behavioral 220 
spillover in the wider sociocultural context, to linked factors beyond the ecological (Howell, 2013). 221 
CBSM theory highlights the importance of wider psychological and structural barriers constraining the 222 
adoption of pro-environmental behavior, therefore attending to perceived barriers to spillover might 223 
offer windows of opportunity for intervention (McKenzie-Mohr et al., 2011). We investigate whether 224 
citizens are conscious of behavioral spillover effects as significant motivators of their environmentally-225 
responsible practices. Culture exerts a powerful effect on pro-environmental behavior (Adger, Barnett, 226 
Brown, et al., 2013), shaping people’s value emphasis (Schwartz, 2014; Leonard, Parsons, Olawsky & 227 
Kofod, 2013), and the patterns and routines of everyday life (Sztompa, 2008; Gram Hanssen, 2011).   228 
 229 
We evaluate the potential for behavioral spillover as a pathway to more environmentally-sustainable 230 
societies, pointing out that understanding behavioral spillover in culturally-diverse settings is crucial 231 
for designing effective interventions to bring about wider lifestyle shifts, especially in countries where 232 
environmental policy and infrastructure are less developed and where behavioral catalysts could be 233 
better tailored to optimize urgently-needed lifestyle change. Encouraging even modest lifestyle shifts 234 
could significantly reduce a nation’s environmental impacts (Dietz, Gardner, Gilligan, et al., 2009). 235 
  Running Title 
 
6 
This is a provisional file, not the final typeset article 
While behavioral spillover effects have been observed in Europe (Thøgersen & Ölander, 2003), the 236 
USA (Truelove, Yeung, Carrico et al., 2016), Asia (Rashid & Mohammad, 2011) and Australia (Lauren 237 
et al., 2016), Spillover might be more common in nations where external factors such as cultural values, 238 
education, environmental infrastructure, and environmental services are more supportive of sustainable 239 
lifestyle choices, as found in a piece of research comparing differences between Mexico, USA, Spain 240 
and Brazil (Vicente-Molina, Fernández-Sáinz & Izagirre-Olaizola, 2013). As self- identity appears 241 
germane to spillover processes, cultural differences in self-construal (English & Chen, 2007) may 242 
affect the transfer of pro-environmental behavior through identity channels. While individual personal 243 
values may vary within a given setting, cultural values, such as those linked to identity, express the 244 
integration of ideas, norms, beliefs and values within a society that contribute to individual perspectives 245 
and underpin behavior (Oreg & Katz-Gerro, 2006). A qualitative cross-cultural approach to behavioral 246 
spillover can also serve to identify gaps between scientific definitions of behavioral spillover and the 247 
more experiential perspectives of citizens (Lowe, Browne, Dessai, et al., 2006), in line with the active, 248 
functional ways that individuals construct their worlds (Potter, 1996), and in which theoretical 249 
delineations and boundaries are blurred and do not necessarily match conventional behavioral 250 
schematics (Rudiak-Gould, 2012). 251 
 252 
Following our review of the literature, 5 research questions are set out as follows: 253 
 254 
1. Do citizens in diverse cultural contexts recollect personal experience of positive behavioral 255 
spillover? 256 
2. If so, do recollections of behavioral spillover differ between these cultures? 257 
3. Does degree of environmental engagement influence experience of positive behavioral 258 
spillover?  259 
4. What kinds of behavioral spillover effects emerge in citizens’ accounts and which behaviors 260 
are involved? 261 
5. Are there any reported barriers to spillover?  262 
 263 
2.0. Materials and methods 264 
This section details the design and procedure used in the study, which was approved by the Cardiff 265 
University’s School of Psychology Research Ethics Committee. The design was based on a set of 96 266 
semi-structured qualitative interviews with more and less environmentally engaged citizens in each of 267 
the three countries. Interviews were designed to elicit perceptions of green lifestyles and behavior, 268 
including recollections of behavioral spillover as a reason for engaging in pro-environmental actions.  269 
2.1. Participants 270 
Interviews were conducted between March 2015 and April 2016. A purposive sampling strategy 271 
(Silverman, 2015) was utilized to ensure that each country sample included a range of environmental 272 
values and sociodemographic characteristics (including gender and age). All participants were aged 273 
18+ and comprised two distinct groups. To generate a range of environmental perspectives we recruited 274 
in two ways; first of all, we approached potential academic collaborators to help recruit citizens whose 275 
environmental values were broadly reflective of the ‘average’ citizen. To do so, we advertised the study 276 
as a ‘behavior and lifestyle perceptions’ study and avoided explicitly mentioning ‘the environment’. In 277 
addition, we also approached environmental organizations to recruit another subsample of citizens who 278 
were more environmentally engaged.  279 
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In Brazil, fieldwork took place in the capital Brasilia (population 2.481 million), and João Pessoa, on 280 
the North East coast in the State of Paraíba (population 720,000), during March/April 2015. In total, 281 
35 citizens participated. The less environmentally engaged group comprised residents of João Pessoa,  282 
who were recruited by collaborators at the Federal University of Paraíba. The study was advertised 283 
locally asking interested residents to get in touch. Participants were subject to a brief screening 284 
procedure to ensure they were 18+ and did not work in the environmental sector or have any heightened 285 
pro-environmental commitments or values, and to ensure we had some variation in terms of factors 286 
such as gender1 and age (n=17). The environmentally engaged group were recruited by collaborators 287 
at the offices of the World Wildlife Fund for Nature (WWF) office in Brasilia. An advert for the study 288 
explicitly mentioning an interest in employees who were environmentally engaged was circulated 289 
internally (n=18). This group were also screened to ensure that participants were environmentally 290 
committed in their lifestyles (as some employees worked for WWF in a more technical capacity and 291 
might lack such commitment), as well as to ensure some variation in terms of gender and age. See 292 
Table 1 for participant demographics. 293 
INSERT TABLE 1 ABOUT HERE  294 
The city of Aarhus on the East coast of the Jutland Peninsula (population 336,000), was the setting for 295 
the Danish fieldwork in August/September 2015 (n=31). The less environmentally engaged group were 296 
recruited by collaborators at Aarhus University who advertised the study online (n=14). After initially 297 
approaching WWF Denmark (who were unable to collaborate), collaborators at Aarhus University also 298 
recruited the more environmentally engaged group by posting an advert on the Aarhus Sustainable 299 
Initiatives Network (n=17) Participants constituted volunteers, employees and freelance consultants 300 
working locally in the environmental sector (see Table 1). 301 
In China, interviews were conducted in and around Shanghai (population 24.18 million), during March 302 
2016 (n=30). The less environmentally engaged group were recruited through an online advert, by an 303 
ethnographic research collaborator who was familiar with the city and collaborators at Fudan 304 
University (n=15). The environmentally engaged group were recruited by the ethnographic 305 
collaborator who advertised the study on the ‘Shanghai Green Initiatives’ network on the ‘WeChat’ 306 
social media app (n=15). Participants comprised volunteers, employees and freelance environmental 307 
consultants working locally in the environmental sector (see Table 1).  308 
2.2. Procedure 309 
Following recruitment, individuals were invited to participate in an interview to discuss aspects of their 310 
day-to-day behaviors and lifestyle. As a rule, interviews in all countries were held at the collaborating 311 
academic institution or organization; however, for some participants who were unable to make the 312 
journey but wanted to participate, the interview team agreed to hold interviews elsewhere, including 313 
cafes, workplaces or participants’ homes, whichever was most convenient.  314 
In Brazil, all interviews with the less engaged group were held in a private interview room at the 315 
University of Paraíba in João Pessoa. All interviews with more engaged participants took place in a 316 
private meeting room at WWF in Brasilia. In China, 13 of the interviews with less engaged participants 317 
were held in a rented meeting room in the center of Shanghai and the remaining 2 took place elsewhere 318 
(one in a café and one in the participant’s home). For the more engaged group, 9 interviews took place 319 
in the rented meeting room or in a meeting room at Fudan University, while 6 were held in participants’ 320 
                                                 
1 Response options for gender comprised ‘Female’, ‘Male’ and ‘Other/Prefer not to say’. 
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workplaces. In Denmark, all interviews with the less engaged group took place at Aarhus University. 321 
For the more engaged group. 7 interviews were held at the university, while the other 10 interviews 322 
took place in participants’ workplaces. 323 
2.2.1. Ethical considerations for working across three countries 324 
While interviews are commonly used in social research, the methodology carries its own important 325 
procedural and ethical implications. Inequitable power relations are unavoidable in academic research 326 
where the interaction is primarily directed by the researcher (King, Horrocks & Brooks, 2018). 327 
Interactional identities are compounded by factors such as gender, ethnicity, socioeconomic status and 328 
education, which may be overt or covert (Anyan, 2013). Cultural assumptions imposed through 329 
interview protocols, questioning and instrumentation can potentially cause offence and discomfort to 330 
participants situated in other cultures; such inequitable dynamics can also diminish the value of the 331 
information obtained (Brinkmann & Kvale, 2008). It is critical that cross-cultural research teams 332 
consider ethical issues not only in terms of the interview interaction itself, but to procedural issues 333 
prior to the interview interaction (including protocol design, question wording and recruitment), and 334 
ongoing reflections following the interview (including analysis, reporting findings and dissemination 335 
of research) (Hoover, Strapp, Ito, et al., 2018). 336 
In designing the interview protocol, we worked closely with in-country collaborators to ensure not only 337 
that the protocol and question wording were designed to elicit the topics in which we were interested, 338 
but to address issues of culturally-imposed bias (such as making assumptions about environmental 339 
conditions, values and lifestyle practices of those within a given culture). All interview materials were 340 
double-translated into the local language(s). For balance and to reduce potential cultural and gender 341 
imbalance that might otherwise constrain trust and disclosure, particularly for female participants 342 
(Sikes 2018; Campbell & Wasco, 2000), the interview team comprised the same male researcher (lead 343 
author) and a different female translator in each country. The female translator played an active part in 344 
the interaction as opposed to simply translating questions and responses, introducing additional 345 
questions, checking understanding and elaborating on culturally-relevant issues for clarification. 346 
Having a cultural ‘insider’ as part of the team helped facilitate trust and disclosure, while the presence 347 
of a cultural ‘outsider’ generated greater insight into the participant’s world by rendering the familiar 348 
strange (Dwyer & Buckle, 2009). The presence of a researcher from another culture also occasionally 349 
led to a richer exploration of perspectives linked to economic globalization, resource inequities and 350 
sources of environmental harms beyond geographical borders. While a translator was present, some 351 
participants expressed a willingness to conduct interviews in English or switched between English and 352 
their native language (for example, if they were unable to explain a point in English). We acknowledge 353 
that translation imposes an additional level of interpretation on an utterance (Caretta, 2015), therefore 354 
we have tried insofar as possible, to analyze accounts based on participants’ direct speech rather than 355 
the translator’s interpretation.    356 
As mentioned, for practical reasons it was not always possible to interview participants at the 357 
collaborating institutions. In such cases we took the pragmatic decision to stage interviews in other 358 
locations, such as workplaces and homes. In doing so, we acknowledge that space and place are active 359 
and influential factors in negotiation interactions between researcher and research participant (Gagnon, 360 
Jacob & McCabe, 2015). Before conducting an interview in an alternative location, we ensured that 361 
spaces were available in which participants could discuss issues confidentially without being in the 362 
direct gaze of, overheard by, or interrupted by others. We also applied this rubric to interviews that 363 
took place in collaborating academic institutions. Allowing participants greater flexibility to choose 364 
their preferred location also served to engender a more equitable relationship with participants (Gagnon 365 
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et al., 2015). We noted that when conducting interviews in participants’ homes, the home itself 366 
sometimes served as an exemplar of lifestyle discussions in which participants illustrated their accounts 367 
with reference to their home interiors, gardens and wider surroundings. We also noted that in workplace 368 
interviews, participants sometimes referred to documents and other office procedures or apparatus 369 
(such as air conditioning systems or office recycling systems), in discussions. This enriched fieldnote 370 
records and would not have been possible if held in more neutral academic institutions.    371 
2.2.2. Analytic approach 372 
Written, informed consent (in the local language) was sought from all participants prior to interview. 373 
Interviews took approximately 1-1.5 hours to complete, in which the interview team covered a set 374 
protocol of basic questions in all three countries for meaningful comparison, but also allowing for 375 
follow-up questions and the exploration of issues that were more culturally-specific to each country. 376 
Therefore, the flexibility of the semi-structured interview method was advantageous in that it could be 377 
applied to multisited cross-cultural contexts (Hagaman & Wutich, 2017), as well as allowing the 378 
generation of more detailed, culturally-specific context (McIntosh & Morse, 2015). At the end of each 379 
interview, participants were provided with a verbal and written debrief (in the local language), along 380 
with researcher contact details in case of further questions.          381 
An episodic narrative approach was used to explore participants’ lifestyles, which seeks to ground 382 
perceptions and experiences as lived narratives within the wider society and culture (Flick, 2000; 383 
Jovelovitch & Bauer, 2000). The episodic interview method is a form of narrative interviewing that 384 
elicits snapshot descriptions of particular episodes or features in a person’s life as a way of making 385 
sense of the world. The questions in the interview protocol sought to contextualize accounts rather than 386 
to generate more abstract responses, as this risked neglecting wider socioculturally-relevant issues. The 387 
preset interview question list is listed below in Appendix A. While the protocol explored a range of 388 
environmentally salient issues, this paper is primarily focused on responses elicited by the question, 389 
‘Can you remember in the past whether doing something that was good for the environment caused 390 
you to then do another environmental behavior?’, though we also looked for other talk of spillover 391 
throughout the interviews. 392 
Interviews were audio-recorded and subsequently translated and transcribed. Written field notes were 393 
also recorded throughout the interaction. An ‘in-interview’ system of translation was employed in 394 
which questions and responses were translated to and from English by the translator (except where 395 
participants preferred to speak in English). Another layer of translation was imposed at the transcription 396 
stage. In the analysis section, quotes are labelled ‘Direct’ if spoken in English, or ‘Transl.’ if translated 397 
from another language (either by the translator in the interview or during transcription). The interview 398 
audio and texts were analyzed using NVivo 11, supplemented by written field notes. We then used a 399 
system of template analysis to code the texts, as template analysis is particularly suited to identifying 400 
themes in both essentialist and constructionist analyses (Brooks, McCluskey, Turley, et al., 2015). 401 
3.0. Results 402 
In the following analysis, where a feature of interest is applicable across more than one country, for 403 
brevity we have illustrated this feature using a single extract and alluded to its occurrence in other 404 
cultural settings within the text. The analysis proceeds by summarizing the proportions of participant 405 
responses alluding to spillover across the three countries. We then move on to categorize the different 406 
kinds of behavioral spillover emerging from elicited discussions about experience of spillover. As 407 
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mentioned above, our questions focused on a range of conscious positive spillover effects and potential 408 
barriers to spillover.  409 
3.1. Personal accounts of positive behavioral spillover  410 
In anticipation (based upon conclusions from prior studies) that spillover effects appear ephemeral and 411 
difficult to detect, we expected that participants would be unlikely to initiate talk of behavioral spillover 412 
themselves (particularly as at least some spillover processes are unselfconscious, therefore people may 413 
not necessarily be aware that an initial behavior led to a heightened environmental goal salience or a 414 
change in self-identity which then led to other environmentally-responsible actions), the analysis is 415 
focused on responses to a single question in the interview designed to elicit recollection of spillover. It 416 
is therefore important to note that the analysis captures more subjective self-reports of spillover effects 417 
and not the less conscious processes that are also of relevance to spillover pathways.  418 
3.1.1. Participants recall experiences of behavioral spillover  419 
To address our first research question we aggregated and compared responses to the question of 420 
whether spillover had ever occurred, across countries. Table 2 summarizes the proportions of 421 
participants who were directly questioned about spillover (some were not asked due to time constraints) 422 
and the proportions of those recalling and not recalling spillover. As discussed in the previous section, 423 
accounts of spillover did not emerge spontaneously from the interviews. The majority of participants 424 
were directly questioned about spillover. Among those who were directly asked, exactly half recalled 425 
an experience they considered to be analogous to spillover.  426 
Table 3 breaks down reports positive spillover effects into discrete categorizations based on the 427 
academic literature. Overall, the most commonly reported type of spillover effects reported were within 428 
behavioral domains (i.e. between behaviors within the same cluster). The second most commonly 429 
reported effects were those that did not fall within conventional academic definitions of spillover. The 430 
category refers to responses citing other behavioral motivations (for example, formative experiences 431 
when young, changes in personal circumstances and other experiences) as catalysts, rather than 432 
engagement in a specific behavior. A range of other spillover effects were also found but these were 433 
less commonly reported than within-domain effects. These included contextual, interpersonal and 434 
between-domain spillover effects. Finally, 4 reports of positive behavioral spillover were unclear in 435 
terms of the behaviors involved and were counted separately. 436 
INSERT TABLE 2 ABOUT HERE 437 
3.1.2. Differences in recall of positive behavioral spillover across cultures 438 
We found both differences and similarities in reports of spillover across cultures. Table 2 shows that 439 
in Brazil and China the majority of participants were directly questioned about spillover, while all 440 
participants in Denmark were directly questioned. Of these, over half of participants in China and 441 
Brazil recalled having experienced positive spillover, though less than half of Danish participants 442 
recollected spillover having happened to them. The largest proportion of spillover accounts came from 443 
China and the smallest came from Denmark. 444 
Table 3 shows that despite the differences in sample sizes and the proportions of participants directly 445 
questioned about spillover, frequencies of recollections of within-domain spillover in each country 446 
were almost identical. Within-domain spillover effects were the most commonly reported categories 447 
in China and Denmark while in Brazil the most common type of account related to ‘other’ motivations. 448 
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Recall of between-domain spillover were so infrequent that meaningful cultural comparisons cannot 449 
be drawn, other than to say that catalytic effects from one behavioral cluster to another were extremely 450 
rare in all three countries. Similarly, reports of other spillover effects were too uncommon to infer 451 
cultural differences. However, contextual spillovers were more frequently reported in China than in 452 
Brazil and Denmark, while interpersonal spillover effects were only reported in Brazil. In addition, 453 
while Chinese participants did not report other behavioral motivations as spillover effects, those in 454 
Brazil and Denmark reported the same numbers of accounts in which behavior was catalyzed by non-455 
behaviors. More detailed discussion of the different types of spillover and further examples of cultural 456 
differences, along with quotes can be found in section 3.2.  457 
INSERT TABLE 3 ABOUT HERE 458 
3.1.3. Behavioral spillover effects are more common among the environmentally engaged 459 
As shown in Table 2, participants who were more environmentally engaged were far more common 460 
among environmentally engaged participants than those who were less engaged, regardless of cultural 461 
context. For both more and less engaged groups, the majority were directly questioned about spillover. 462 
Of those questioned, the highest proportion of accounts of spillover effects came from more engaged 463 
participants in China, followed by their counterparts in Brazil and Denmark respectively. The lowest 464 
proportion of spillover recalled came from Denmark, while accounts from less engaged participants in 465 
Brazil and China were significantly higher. 466 
Between-domain spillovers were reported mainly by more environmentally engaged groups, while the 467 
rare examples of between-domain spillover came exclusively from the more engaged groups (in China 468 
and Denmark). All but one example of contextual spillover came from more engaged groups; similarly, 469 
all examples of interpersonal spillover came from the more engaged group in Brazil (Table 3). Of 470 
course, while the pathways to spillover bore some similarity across cultures, these accounts were also 471 
grounded within their specific cultural contexts. We now move on to discuss accounts of behavioral 472 
spillover effects in more detail.   473 
3.2. Personal accounts of different types of positive spillover effects  474 
In the following sections we provide a more detailed qualitative analysis of accounts of positive 475 
behavioral spillover, illustrated with examples from the interviews.             476 
3.2.1. Recollections of within-domain spillover effects involving common domestic actions 477 
Reports of positive spillover in the interviews emerged from participants in all three countries studied. 478 
Where spillover effects were reported, they most commonly involved relationships between two 479 
related actions, or an increase in the frequency or range of a single behavior. Behaviors reported in 480 
accounts of spillover in the interviews were mainly in the private sphere and drew on a limited range 481 
of behavioral clusters. In all three countries, spillover relationships principally drew on clusters 482 
comprising waste (for example, littering, recycling and composting) and resource conservation (such 483 
as reducing energy or water use) practices practiced domestically. In Denmark, in addition to waste 484 
and resource conservation, some participants also referred to spillovers involving organic consumption 485 
and the occasional public-sphere action, such as volunteering for an environmental organization or 486 
community litter-pick (see below). These spillover effects typically involved an extension of the initial 487 
behavior, such as buying more organic products, reusing more items or picking up litter elsewhere, as 488 
opposed to catalyzing different behaviors. The following extract gives a flavor of within-domain 489 
spillover from Brazil. In the account the participant describes how consciously reflecting on existing 490 
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efforts to limit paper towel use was attributed to a motivation to subsequently reduce paper waste by 491 
storing documents on the computer rather than printing them:  492 
Researcher: Can you remember if, say, doing one environmental behavior - could be any of 493 
them - caused you to then later do another? Do you think that ever happened? 494 
Participant [Direct]: Yeah. The waste of towels. For me it was important. So I started to think of each 495 
paper that I threw, each paper that I used, not to use - not to print things that - 496 
just for printing. Use more the computer storage in the computer, not printing 497 
documents. As you can see I don’t have things. Everything is in my computer. 498 
(B18 more engaged group; Brasilia). 499 
In reflecting on the shift from saving paper towels to avoiding printing on the computer, the speaker 500 
explains that the initial behavior was personally important. The account also suggests that the initial 501 
behavior was consciously (as opposed to habitually) performed, which is used to explain the process 502 
by which they came to adopt a new behavior with the same goal. Stating that it was possible to use an 503 
alternative form of storage (i.e. storing documents on the computer rather than as hard copies), suggests 504 
that aligning behavior consistently depends to some degree on the availability of viable alternatives in 505 
switching to more sustainable practices.    506 
As mentioned above, in addition to the adoption of a new behavior, within-domain spillover effects 507 
not only involved situations where engaging in one action catalyzed another discrete behavior within 508 
the same cluster, but also an increase in the frequency or range of an existing behavior over time. In 509 
the next extract from Denmark, the speaker talks about organic shopping practices and a spillover effect 510 
in which organic consumption had expanded over time to include an increasing array of products: 511 
Researcher: Can you remember a time in the past where you did one environmental behavior 512 
and as a result of doing that it caused you to do another environmental 513 
behavior? So one behavior leading to another? 514 
Participant [Direct]: Maybe perhaps as I said in the beginning, that – being more aware of, for 515 
example, in the beginning buying organic eggs, for example. I think that was the 516 
first thing I was aware of, or was aware of and quite – it was important for me 517 
to buy organic eggs. Then after that it was like dairy products, milk and so on. 518 
Then I’m starting to look at other products as well. I don’t know – also that 519 
there’s a bigger – there’s a lot more products – you’re able to buy a lot more 520 
products that are organic than two or three years ago. Then I started to look at 521 
clothes … But at least the awareness of buying like environmentally responsible 522 
products had led to also buying socially responsible products. So maybe I have 523 
made a shift towards that as well, that had led to that. (B2 more engaged group; 524 
Aarhus). 525 
Like the previous account, the speaker constructs organic purchasing as a conscious and deliberate 526 
activity that centers on a personally salient goal. Accounting for the spillover effect relies on both 527 
awareness and the increasing availability of viable organic alternatives to conventional products.  528 
In addition to reports of spillover effects from one behavior to another within the same cluster, 529 
examples emerged where performing a behavior catalyzed the motivation to engage with others and 530 
discuss environmental issues or encourage other people to engage in actions with the same goal. 531 
However, such examples were limited and came only from participants in Brazil and China and only 532 
from the more environmentally engaged groups in those countries. In the following example from 533 
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Brazil, the speaker explains how engaging in a collection of unspecified pro-environmental actions had 534 
led them to engage more with others:  535 
Researcher: So I guess doing those behaviors has affected other areas of your life, as 536 
you've said. Has it led to you doing other things? Maybe being involved in 537 
things or other behaviors? 538 
Participant [Direct]: Yeah. I think I talk more about the topic with other people. Not trying to be a 539 
teacher but trying to understand how - why people don't think on their impact. 540 
This is one point. Yeah. I think talking to other people not in a way that you 541 
are teaching them is the way that you bring people to the discussion. (B2 more 542 
engaged group; Brasilia). 543 
 544 
Within the above account, in discussing engaging others on environmental issues, they stress that they 545 
do not wish to instruct other people, but to gain an insight into why other people are less conscious in 546 
reflecting on the environmental relevance of their behavioral decision-making. This is linked to a 547 
concern that trying to teach others will drive them away from the issue rather than draw them in. W 548 
highlight this type of example because this type of spillover effect offers significant potential as a 549 
means of generating wider engagement beyond that of the adoption of one behavior on the strength of 550 
another, for a single given individual. We now move on to discuss some rarer examples of behavioral 551 
spillover between different behavioral clusters.   552 
3.2.2. Recollections of between-domain spillover effects 553 
If behavioral spillover generates wider lifestyle shifts through spreading activation, one might expect 554 
to observe catalytic effects between environmentally-responsible actions in different behavioral 555 
clusters. However, only a couple of examples of between-domain spillover were recorded in the 556 
interviews. Both came from more environmentally engaged participants in China and Denmark (see 557 
Table 3). In the first extract from Shanghai, the speaker explains how walking catalyzed the motivation 558 
to increase consumption of vegetables; though both actions were driven not by pro-environmental 559 
goals, but by goals linked to health outcomes:        560 
Researcher: Can you ever remember a time in the past where you did a behavior that was 561 
good for the environment, and because of doing that it led you on to do another 562 
thing that was good for the environment? 563 
Participant [Transl.]: …So one example he gave is when he was walking…Yeah, just walking, and he 564 
will think a lot of things, such as the health. So when he thinks about health, he 565 
eats more vegetables to be a vegetarian. When he is healthy, then he thinks 566 
probably more exercise. He’s pursuing a comfortable life now. (B10 more 567 
engaged Group; Shanghai). 568 
In trying to become a healthier person, engagement in an initial action aligned with a personally-salient 569 
goal is constructed as generating a greater conscious awareness of other health-related actions while 570 
engaged in that behavior, which motivated the intention to make dietary changes. In addition, towards 571 
the end the speaker explains that progress towards the desired goal (becoming healthier) increases 572 
motivations to think about doing more (exercise). The extract shows how pro-environmental behaviors 573 
can have co-benefits such as improving health. Essentially, consciously focusing on a non-574 
environmental goal (with environmental co-benefits) may lead to between-domain spillover effects in 575 
pursuing that goal. 576 
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The other example of between-domain spillover bore a similarity to the previous example in that the 577 
manifest process governing the spillover effect was attributed to a non-environmental goal; having a 578 
simpler and less expensive lifestyle: 579 
Researcher: Can you remember a time where – in the past where you did one behavior that 580 
was good for the environment, and as a result of doing that behavior you did 581 
another behavior that was good for the environment? 582 
Interviewee [Direct]: Yeah. I cannot tell a concrete example, but it’s – I think all the things with 583 
(energy-efficient) houses and electronic cars and – I think that’s – they had 584 
influenced each other. So because of – and the goal with having the easy life 585 
without lust, but having like a house who is cheap to run, having a car who is 586 
like easy to run, and there was a guarantee and everything is just easy. (B1 more 587 
engaged group; Aarhus).  588 
The environmentally-friendly behaviors that formed the focus of the spillover relationship (an energy-589 
efficient home and an electric vehicle) remain undefined in terms of their causal direction (i.e. which 590 
behavior was the catalyst, and which behavior was catalyzed), though the speaker acknowledges the 591 
difficulty in recollecting a clear example in line with the expressed difficulty in recalling spillover more 592 
generally.  593 
3.2.3. Recollections of contextual spillover effects between work and home  594 
Another variant of behavioral spillover, termed contextual (Nilsson et al., 2017), or situational spillover 595 
in the grey literature (Austin et al., 2011), was reported in all three countries, albeit rarely. We found 596 
limited evidence for two kinds of contextual spillover in the interviews. The few examples of 597 
contextual spillover that came up in the interviews were reported almost exclusively by more 598 
environmentally engaged participants. Two types of context came up in these accounts. One involved 599 
the transfer of behavior between work and home. Here a Danish participant explains how working in 600 
the environmental transportation sector had influenced more sustainable travel decisions outside of 601 
work:  602 
Participant [Direct]:  I’m starting also to think about how you transport yourself. 603 
Researcher:  Transport, yeah? 604 
Participant: Yeah. But that has something to do with my work, where we are quite involved 605 
in the whole transport sector thing, because we know how great a deal that 606 
counts for CO2 emissions. So in my professional – or in my job I work with how 607 
we can make intelligent transport systems to save energy and let out less CO2 608 
emissions. So I’m starting to think – or include that in my like private life as 609 
well. So now I see the sense of – I see why I can – why there’s that advantage of 610 
taking the bus, for example. Or using car sharing. Yeah, car sharing 611 
transportation instead of like – I don’t have a car myself. (B11 more engaged 612 
group; Aarhus). 613 
The speaker describes how working on projects to reduce carbon emissions from transportation at 614 
work, had crossed a focal boundary between work and private life, leading to them questioning their 615 
private-sphere travel-mode choices and being more aware of the merits of using more ‘intelligent’ 616 
travel modes such as public transport, car-pooling schemes, as well as not owning a car. Central to the 617 
account is the idea of consistency in behavior between one context and another.  618 
3.2.4. Recollections of spillover effects between different cultural contexts 619 
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The other type of contextual spillover involved exposure to wider cultural contexts beyond the 620 
workplace where pro-environmental behaviors were more socially normative than at home. With 621 
reference to contextual spillover effects from exposure to other cultures with contrasting pro-622 
environmental behavioral norms, participants who had travelled, studied or worked overseas in 623 
countries with higher standards of environmentally responsible behavior reported a need to act 624 
consistently after returning home: 625 
Researcher:   Was there a particular reason why you chose to start waste sorting? 626 
Participant [Direct]: I started in Germany. In Germany the garbage sorting is a very natural thing. 627 
So, they have a very good sorting system. When I - actually I got used to garbage 628 
sorting when I was in Germany. I feel that’s something we can do everywhere. 629 
Every citizen can participate basically. When I live in Shanghai I just feel not 630 
comfortable I mixed up things.  631 
Researcher:  When you came back? 632 
Participant: If I – yeah. If we put organic waste in the same garbage bin, I don't know, it just 633 
made me very disgusted when I saw things mixed together. I don't know why. I 634 
just feel they should be separate…Then six years ago when we started the 635 
organic farm I realized that we have the opportunity to sort the garbage, and 636 
that we can separate - treat the compost, the organics. So I think this is one thing 637 
we can do, and that we just do it.  (B4 more engaged group; Shanghai).  638 
Perhaps unsurprisingly, examples of this kind of contextual spillover were only found in Brazil and 639 
China, where infrastructure conducive to facilitating behaviors such as recycling was less widespread 640 
than in countries such as Denmark. This kind of example suggests that exposure to supportive pro-641 
environmental norms and infrastructure for engagement can, at least in some cases, be internalized in 642 
ways that predispose an individual to perform that behavior in other cultural contexts, including those 643 
contexts where engagement is markedly more difficult. Processes related to behavioral consistency are 644 
central to the contextual spillover effects described in the second extract. The speaker explains how 645 
reverting to a system where waste was not recycled sparked a visceral sensation of cognitive dissonance 646 
that underpinned the spillover effect. Therefore, if behavior is internalized then it may persist in 647 
contexts where it is neither the norm, nor easy to do.  648 
3.2.5. Recollections of spillover effects between individuals in different contexts 649 
There was also very limited evidence for the second type of contextual spillover involving the transfer 650 
of behavior between different individuals across contexts. This type of spillover was reported 651 
exclusively by participants in the more environmentally engaged group in Brazil. Such accounts 652 
constructed the spillover of behaviors through social diffusion. For example, participants discussed 653 
how making changes to their homes to make them more energy-efficient had served as an exemplar 654 
for friends and neighbors, who borrowed ideas for making changes to their own homes. In addition, 655 
participants who worked in the environmental sector also spoke of how their work influenced people 656 
outside of work to become more pro-environmental as a result. In the following extract the speaker 657 
illustrates the latter kind by discussing the way in which their work potentially caused their partner to 658 
make substantial lifestyle changes without being directly influenced:  659 
Researcher: Do you feel like you've changed as a person since you started doing those (pro-660 
environmental) behaviors? 661 
Participant [Direct]: Yeah, I have. For example, my partner that lives with me, he changed his 662 
lifestyle. But I don't know if I stimulated him. I think only because I work in 663 
WWF and he start to be interested about what I was - were doing and something. 664 
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I think his behavior is more sustainable than mine today. (more engaged group; 665 
Brasilia). 666 
While the partner’s motivation to change their lifestyle is not unequivocally attributed to the speaker’s 667 
influence, an interest in the identity and role of the speaker as a WWF employee constitute the catalyst 668 
rather than behavior. The idea that the effect was not catalyzed in other ways (for example by the 669 
partner observing the speaker) is questioned in the account where the speaker suggests that it is ‘only’     670 
because of the speaker’s role and that their behavior was more sustainable than their own.  671 
3.3. Perceived barriers to behavioral spillover 672 
While we have focused on examples of positive behavioral spillover from the interviews, we also 673 
recognize the need to acknowledge that half of participants overall did not recall experiencing 674 
behavioral spillover. By asking participants to recall episodes of spillover verbally, there is a likelihood 675 
that participants could not recall motivation for engaging in certain actions. While little could be 676 
gleaned from responses in terms of the reasons why participants did not recall spillover, there were 677 
occasional utterances that offer some clues as to why behavioral spillover effects were fairly 678 
uncommon. These primarily came from interviews with less engaged participants and relate to a lack 679 
of conscious reflection on environmentally-relevant practices, limited behavioral repertoires and a lack 680 
of intrinsic motivation to adopt other actions. 681 
3.3.1. Narrow pro-environmental behavioral repertoires inhibit spillover effects 682 
There was some evidence that narrow pro-environmental behavioral repertoires may be another reason 683 
for limited spillover effects, as a scarcity of potential catalyzing actions reduces the chance of one 684 
behavior leading to another. In the following extract with a less engaged participant in Brazil, the 685 
speaker attributes their inability to recollect behavioral spillover to a lack of experience of performing 686 
pro-environmental behaviors and a lack of intrinsic motivation:  687 
Researcher: Can you remember a time in the past where you did one environmental behavior 688 
and it caused you to then do another environmental behavior because of the first 689 
one? 690 
Participant [Transl.]: He thinks that a specific behavior has not led him to do another behavior, 691 
because he hasn't done anything in a large range. So he thinks that small things 692 
make him feel good, but it's not like the things are leading him to do other things, 693 
because he was never stimulated to, for example, get something, a reward or 694 
something like that, because he never has done anything really big, or only 695 
specifically small actions. (A1 less engaged group; João Pessoa). 696 
In addition to having a very narrow range of simple behaviors that, nonetheless confer a positive sense 697 
of wellbeing, the kinds of behaviors performed do not lead to others because they lack the necessary 698 
‘stimulation’ or ‘reward’. This suggests a lack of intrinsic motivation, which precludes the possibility 699 
of adopting more committed actions. 700 
3.3.2. Lack of reflection on pro-environmental behavior inhibits spillover effects 701 
When asked about whether they could recall any personal experience of spillover, participants also 702 
spoke about how they never consciously reflected on their behaviors, nor discussed them with others. 703 
Instead pro-environmental behaviors were constructed as having a routine, habitual character:  704 
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Researcher: Can you ever remember a time in the past where you did a behavior that was 705 
good for the environment, and as a result of doing that behavior it caused you 706 
to do another behavior that was good for the environment? So one behavior 707 
leading onto another? 708 
Participant [Direct]: Like a chain reaction? 709 
Researcher:  Yeah, yeah 710 
Participant:  No, I don’t think so because it’s just habit I never actually talk about it, or think 711 
about, it’s just things that I do… (A9 less engaged group; Aarhus). 712 
Whereas accounts of behavioral spillover tended to highlight the salience of conscious awareness of 713 
behavior (including environmental impacts, alignment with broader goals and consistency with other 714 
behaviors), accounts such as the above that attempt to account for a lack of recollection of spillover 715 
provide a counterpoint. In contrast, they describe how spillover may have been impeded by a lack of 716 
conscious reflection on the perfunctory action being performed, particularly in terms of that action’s 717 
relationship to other behaviors. This is also suggested in terms of the character of the behavior itself, 718 
in which pro-environmental actions are ‘just things that I do’ as opposed to practices with the intention 719 
of reducing one’s environmental impact.  720 
4.0. Discussion  721 
This paper offers an original qualitative analysis of subjective accounts of behavioral spillover in three 722 
diverse cultural contexts. Our research questions set out to address 5 research questions; whether 723 
citizens in different countries reported experiencing behavioral spillover; whether there were any 724 
differences in reports of spillover between different cultures; whether there were any differences based 725 
on level of environmental engagement; what kinds of spillover effects were reported; and whether any 726 
potential barriers to spillover existed.  727 
4.1. Evidence for positive behavioral spillover in personal accounts across cultures 728 
Reflecting previous (mainly quantitative) work on behavioral spillover (Truelove et al, 2014; Nash et 729 
al., 2017), behavioral spillover effects were found in all three cultural contexts. In line with our first 730 
research question, overall, our analysis showed that half of participants who were directly questioned 731 
recalled an experience they considered analogous to positive behavioral spillover. Examples of 732 
spillover were reported in all three countries. However, these accounts did not arise spontaneously in 733 
interviews but were elicited through direct questioning. Furthermore, not all accounts of behavioral 734 
spillover could be defined as such, as a proportion did not involve one behavior being catalyzed by 735 
another behavior. Instead, alternative behavioral motivations that did not match conventional 736 
definitions of spillover (such as formative experience and significant life changing events) came up in 737 
some responses, reflecting lay conceptions that are less clearly defined and do not map precisely onto 738 
conventional scholarly schematics (Rudiak-Gould, 2012).  739 
4.2. Differences in personal accounts of positive behavioral spillover between cultures 740 
Across the three cultures we found relatively few clear differences in accounts of spillover experience, 741 
which may at least partly reflect the relative infrequency of clear and detailed accounts of behavioral 742 
spillover and a methodological approach that relied on participant recall. In addition, this may also be 743 
a function of the rather narrow pro-environmental behavioral repertoires practiced by many 744 
participants. Perhaps surprisingly, participants in Denmark were less likely to recall spillover than 745 
those in China and Brazil. However, given the relatively low frequencies of spillover effects, further 746 
investigation with larger sample sizes would be useful to draw out cultural differences.  747 
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In all three countries, within-domain spillovers were the most commonly reported effects,  involving 748 
the transfer of household practices within the same behavioral cluster (mainly limited to clusters 749 
involving waste or resource conservation), or an increase in the frequency or range of existing actions. 750 
In addition to catalyzing similar behaviors, wider engagement on sustainability issues with other people 751 
were also catalyzed.  752 
While between-domain, contextual and interpersonal spillover effects were also reported, their relative 753 
infrequency made it difficult to judge whether cultural differences existed; though there were 754 
indications that contextual spillovers were more common in China, while interpersonal spillover effects 755 
were only reported in Brazil. This could reflect cultural differences in terms of construal. Work on 756 
cultural values (Markus & Kitayama, 1991) asserts that differences in cultural self-construal affect the 757 
way in which individuals understand the self in relation to others. While individuals in North American 758 
and Northern European cultures see the self as more independent from others, in Asian and African 759 
cultures the self is more interdependent with others. Studies have found interdependent self-construal 760 
to be predictive of greater ecological cooperation than independent self-construal (Arnocky, Stroink & 761 
DeCicco, 2007). Therefore, in promoting forms of spillover involving social diffusion, it may be 762 
necessary to take cultural barriers into consideration. Additional work with larger sample sizes is 763 
needed to elaborate on these potential cultural differences and address existing gaps.  764 
In line with research question 2, such indications suggest, but do not in themselves confirm the presence 765 
of cultural differences. With reference to our methodological approach, there is also the potential that 766 
the phrasing of the question designed to elicit spillover was unclear and potentially culturally biased, 767 
generating a narrow range of responses (Shiraev & Levy, 2016). A more culturally-sensitive approach 768 
might have done more to tailor questions more sensitively to each cultural context, though this would 769 
have made comparability more problematic. Further exploration and more careful follow-up 770 
questioning might have also uncovered more culturally-specific nuance.  771 
4.3. Differences in personal accounts of positive behavioral spillover and environmental 772 
engagement  773 
The clearest differences in reports of spillover were linked to environmental engagement rather than 774 
culture. Following research question 3, participants who were more environmentally engaged were far 775 
more likely to recall spillover regardless of country. This was also the case regardless of the type of 776 
spillover reported. Based on consistent observed differences, pre-existing pro-environmental values 777 
appear to facilitate spillover (see also Thøgersen & Crompton, 2009). Those who prioritize the 778 
environment to some degree appeared to reflect upon behaviors with a more environmental focus, in 779 
contrast to those who were less engaged and viewed the things they did as simply part of the everyday 780 
routine. It may be that more environmentally engaged citizens are more consciously aware of the 781 
impacts of the behaviors they perform (Kollmuss & Agyeman, 2002), more consistent in their behavior 782 
in line with perceived self-identity (Cialdini, Trost & Newsom, 1995), or more driven by concern to 783 
do something to address environmental problems (Steg & Vlek, 2009).  784 
4.4. Differences in reported positive behavioral spillover effects  785 
Within the interviews across cultures an array of positive spillover effects were reported. We now 786 
reflect on the nature of these effects separately.  787 
4.4.1. Within-domain behavioral spillover effects 788 
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The relative frequency of within-domain spillover supports previous work proposing that behavioral 789 
spillover is likelier when behaviors are similar (Thøgersen, 2004), or share the same routines or 790 
resources (Margetts & Kashima, 2017; Littleford et al., 2013). Within-domain spillovers may also 791 
require less effort. This parallels other research measuring a gradual expansion of organic food 792 
purchasing using supermarket loyalty card and scanner data (as opposed to less robust self-report 793 
measures) (Juhl et al., 2017).  794 
While there was some commonality of behavioral clusters leading to reported spillover effects, there 795 
was little clarity as to which specific behaviors catalyzed others. It appears unlikely that specific 796 
behaviors function as entry points adopting other actions. There was also little evidence that easier 797 
behaviors lead to more committed ones. While unsupported by our analysis, this may be due to a lack 798 
of self-efficacy. Increased self-efficacy has been demonstrated not only as a motivator of 799 
environmentally-responsible action, but as a mediator of further engagement in wider behaviors  800 
(Lauren et al., 2018) and warrants further study. There was also some evidence that engaging in one 801 
behavior catalyzed wider interpersonal engagement. This might be more effective in generating wider 802 
culture change than focusing on spillovers involving the adoption of individual behaviors. This also 803 
parallels other work in which it is argued that engagement in green behavior catalyzing pro-804 
environmental policy support has greater potential impact than conventional spillovers between 805 
behaviors (Thøgersen & Noblet, 2012). 806 
4.4.2. Between-domain behavioral spillover effects  807 
Behavioral interventions potentially risk marginal returns if behavioral repertoires are limited to 808 
‘simple and painless’ actions (Thøgersen & Crompton, 2009). It is also evident from everyday life that 809 
if we engage in one environmentally-responsible action then this does not guarantee that we will then 810 
engage in other behaviors, akin to ascending a ‘virtuous escalator’ (Thøgersen & Crompton, 2009). 811 
We found very little evidence across cultures where a behavior from one cluster catalyzed another 812 
behavior from a different cluster. If spillover is to fulfill its potential in generating wider lifestyle 813 
change, interventions must find ways to transcend these boundaries and catalyze the voluntary adoption 814 
of wider, more committed practices beyond existing behavioral repertoires.  815 
From our isolated examples of between-domain spillover, an initial step could lie in highlighting the 816 
co-benefits of pro-environmental engagement (such as promoting health or voluntary simplicity). This 817 
is not to say that environmental justifications for engagement are less important, as without some 818 
degree of intrinsic pro-environmental motivation, spillover may be undermined if a perceived benefit 819 
or incentive disappears (Evans, Maio, Corner et al., 2013). Nonetheless, some individuals will value 820 
the environment more than others and so strengthening pro-environmental salience in decision-making 821 
across the board is likely to be extremely difficult. Research has shown that certain types of co-benefits 822 
(for example, the creation of more benevolent and caring communities) can motivate sustainable 823 
behavior change for those who are environmentally committed to varying degrees (Bain, Milfont, 824 
Kashima, et al., 2016). This could create the initial momentum for change. Further to the above, 825 
catalyzing wider interpersonal engagement might also be an effective way of generating wider culture 826 
change.  827 
4.4.3. Contextual behavioral spillover effects 828 
We also found evidence for contextual spillover effects. Previous studies have also documented the 829 
transfer of behavior between different contexts including work and home (Andersson, Eriksson & von 830 
Borgstede, 2012; Lee, De Young & Marans, 1995; Tudor, Barr & Gilg, 2007). This opens the 831 
possibility that promoting pro-environmental practices at work could be spread to other life spheres. 832 
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However, as the examples from the interviews came from participants who worked in the 833 
environmental sector, it is possible that pre-existing values could have facilitated consistency 834 
(Thøgersen, 2012). Other work has found contextual spillover mediated via identification with the pro-835 
environmental ethos or values within non-environmental organizations (Loverock, Kool & Kajzer-836 
Mitchell, 2015; Rashid & Mohammad, 2011). Workplace coercion might also lead to behavioral 837 
transfer from the workplace to the home, which might influence less environmentally engaged 838 
employees. Andersson, Eriksson & von Borgstede (2012) report increases in home waste separation 839 
practices following the introduction of an environmental management system at work.  840 
Interpersonal spillover effects were also reported that operated along processes of social diffusion 841 
(McKenzie-Mohr & Schultz, 2014). Taken together, the evidence suggests that if behavior can be 842 
transferred between contexts then it might also then be spread via social diffusion to multiple people 843 
within the household under the right conditions. There is also the possibility of a reversal of direction 844 
from home to work, though differences in roles, levels of responsibility and control in the workplace 845 
might constrain the degree to which household practices could transfer to the workplace (Maki et al., 846 
2016).  847 
Following the lead of CBSM, rather than attempting to identify and promote the adoption of what are 848 
judged to be the most potent behavioral catalysts, it may be more productive to tailor interventions 849 
based on the receptiveness of different audiences. It may be that in some situations different kinds of 850 
spillover pathways will be open or closed. A better understanding of the ways in which different types 851 
of spillover operate would be a suitable target for CBSM interventions. In particular, CBSM strategies 852 
could utilize community connections and block leaders to create small-scale cultural shifts that can 853 
grow and spread through society (McKenzie-Mohr et al., 2011). Small-scale community approaches 854 
might also be more successful in reaching those who feel that they lack the capacity to engage in more 855 
committed pro-environmental actions, as indicated in the interviews. Community initiatives that foster 856 
supportive environments in which more sustainable behaviors can develop, may also be more impactful 857 
than individual private-sphere initiatives that ignore the relevance of the social context.  858 
4.5. Barriers to positive behavioral spillover 859 
Conscious awareness and personal importance of the initial behavior catalyzing spillover was 860 
significant in multiple accounts of spillover, which came from more engaged participants. Much of our 861 
day-to-day behavior is not consciously performed (Carden & Wood, 2018), which suggests that 862 
behavioral spillover may be impeded by a lack of conscious attention to routinised behavioral 863 
decisions, especially for those who were less engaged. Environmental considerations may also be 864 
subjugated by more pressing day-to-day concerns and responsibilities that characterize the life of the 865 
average citizen. Behaviors like recycling can blend into everyday routines over time, losing their 866 
environmental significance (Thomas & Sharp, 2013; Cornelissen et al., 2008), thereby reducing the 867 
possibility of spillover. Generating greater conscious awareness of the environmental significance of 868 
behavior could therefore strengthen an action’s catalyzing potential. Barbaro & Pickett (2016) report 869 
positive associations between mindfulness, sense of connectedness to nature, and engagement in a 870 
range of pro-environmental behaviors. In line with the habit discontinuity hypothesis (Verplanken et 871 
al., 2008), interrupting behavioral routines can reinvigorate awareness and promote more sustainable 872 
behavioral choices.         873 
4.6 Study limitations and future research 874 
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Like all other studies, there are limitations of the methods applied here. The use of a single qualitative 875 
method alone can provide only a partial picture of spillover, which rests on subjective self-report and 876 
not actual behavior over time. Recollection of motivations after behavior has taken place may be 877 
subject to distortion and post-rationalization as individuals try to piece together their motives, 878 
especially if behavior occurred sometime in the past (Broemer, Grabowski, Gebauer et al., 2008). 879 
Clearly establishing causal links between behaviors is especially problematic due to the many factors 880 
governing decision-making, not all of which an individual will be conscious of. The reasons for 881 
maintaining a behavior may also be different from the reasons for beginning a behavior.  882 
The rather limited evidence for behavioral spillover found not only in this study but across much of the 883 
literature brings into question how to proceed in future research into spillover. The core assumption of 884 
spillover as means of initiating voluntary and cumulative behavior change has given way to a more 885 
complex and contingent perspective, in which spillover takes multiple forms, in which certain 886 
behaviors may be catalyzed for certain individuals in certain contexts. As previously discussed, 887 
interventions that target spillover processes that catalyze wider social engagement may offer greater 888 
potential than those that catalyze change more limited changes to individual practices. Mixed method 889 
approaches should also be employed to measuring behavioral outcomes utilizing rigorous quantitative 890 
methods longitudinally and capturing the richness and detail of more qualitative techniques (Verfuerth 891 
& Gregory-Smith, 2018). We also encourage the application of qualitative approaches (for example, 892 
focus group discussions) with more and less environmentally engaged groups to identify obstacles and 893 
facilitators of behavior change in different cultural contexts, including spillover processes. Approaches 894 
involving groups could incorporate a wider repertoire of CBSM steps and tools.   Future research might 895 
also examine reflections on behavior change processes as they occur, rather than after they have 896 
occurred. In addition, to shedding light on factors that create conditions favorable to spillover, greater 897 
attention to cases where behavioral engagement does not lead to other actions might also uncover 898 
processes hitherto concealed from the attention of social scientists.  899 
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Table 1. Participant demographics for all subsamples 1236 
 1237 
  Less 
environmentally 
engaged  
More 
environmentally 
engaged  
Subsamples 
combined 
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Brazil     
Gender Female 10  58.8% 9  50% 19 54.3% 
 Male 7  41.2% 9  50% 16 45.7% 
Age group 18-24 4  23.5% 0  0% 4 11.4% 
 25-34 3  17.6% 5  27.8% 8 22.9% 
 35-44 2  11.8% 10 55.6% 12 34.3% 
 45-54 4  23.5% 3 16.7% 7 20% 
 55-64 0  0% 0 0% 0 0% 
 65+ 4  23.5% 0 0% 4 11.4% 
Denmark        
Gender Female 9 64.3% 12  70.6%  10  32.3%  
 Male 5 35.7% 5  29.4%  21  67.7%  
Age group 18-24 4  28.6%  4 23.5%  8  25.8%  
 25-34 7  50%  8  47.1%  15  48.4%  
 35-44 2  14.3%  0%  0%  2  6.5%  
 45-54 1  7.1%  3  17.6%  4  12.9%  
 55-64 0 0% 0 0%  0  0%  
 65+ 0  0%  2  11.8%  2  6.5%  
China        
Gender Female  9 60%  7 46.7% 16 53.3% 
 Male  6 40%  8 53.3%  14 46.7% 
Age group 18-24  0 0%  3 20%  3 10% 
 25-34  12 80%  7 46.7%  19 63.3%  
 35-44  1 6.7%  5  33.3%  6  20%  
 45-54  1 6.7% 0 0%  1 3.3%  
 55-64  0 0% 0 0%  0  0%  
 65+  1 6.7%  0  0%  1  3.3%  
 1238 
Table 2 Frequencies of reports of spillover reported by participants in Brazil, China and 1239 
Denmark   1240 
 1241 
Sample 
Less engaged (-) 
More engaged (+) 
N Directly 
questioned2 
Not 
questioned 
Recalling 
spillover 
Recalling 
spillover 
(% of those 
questioned) 
Not recalling 
spillover 
Not 
recalling 
spillover 
(% of those 
questioned) 
Brazil (-) 17 14 (82.35%) 3 (17.65%) 4 
(23.53%) 
28.57% 10 (58.82%) 71.43% 
Brazil (+) 18 13 (72.23%) 5 (27.77%) 10 
(55.56%) 
76.92% 3 (16.67%) 23.08% 
Brazil All 35 27 (77.14%) 8 (22.86%) 14 
(40.0%) 
51.86% 13 (37.14%) 48.14% 
        
China (-) 15 13 (86.67%) 2 (13.33%) 4 
(26.67%) 
30.77% 9 (60.0%) 69.23% 
China (+) 15 13 (86.67%) 2 (13.33%) 11 
(73.34%) 
84.62% 2 (13.33%) 15.38% 
                                                 
2 Refers to whether a participant was explicitly asked ‘Can you remember in the past whether doing something that was 
good for the environment caused you to then do another environmental behavior?’ 
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China All 30 26 (86.67%) 4 (13.33%) 15 
(50.0%) 
57.69% 11 (36.67%) 42.31% 
Denmark (-) 14 14 (100%) 0 (0%) 2 
(14.29%) 
14.29% 12 (85.71%) 85.71% 
Denmark (+) 17 17 (100%) 0 (0%) 11 
(64.71%) 
64.71% 6 (35.29%) 35.29% 
Denmark All 31 31 (100%) 0 (0%) 13 
(41.94%) 
41.94% 18 (58.06%) 58.06% 
All countries 96 84 (87.5%) 12 (12.5%) 42 
(43.75%) 
50.00% 42 (43.75%) 50.00% 
All countries (-) 46 41 (89.13%) 5 (10.87%) 10 
(21.74%) 
24.39% 31 (67.39%) 75.61% 
All countries (+) 50 43 (86.0%) 7 (14.0%) 32 
(64.0%) 
74.42% 11 (22.0%) 25.58% 
 1242 
Table 3. Categorisation of subjective spillover effects reported in the interviews 1243 
 1244 
 1245 
Sample 
Less engaged (-) 
More engaged 
(+) 
N 
(recalling 
spillover) 
Positive 
spillover 
(within-
domain) 
Positive 
spillover 
(between-
domain) 
Positive 
spillover 
(behaviors 
unspecified) 
Contextual 
spillover 
Interpersonal 
spillover 
Other  
Brazil (-) 4  0 0 0 0 0 4 
Brazil (+) 10  2 0 1 2 4 1 
Brazil All 14  2 0 1 2 4 5 
China (-) 4  2 0 1 1 0 0 
China (+) 11  5 1 2 3 0 0 
China All 15  7 1 3 4 0 0 
Denmark (-) 2  1 0 0 0 0 1 
Denmark (+) 12  6 1 0 1 0 4 
Denmark All 14  7 1 0 1 0 5 
All countries 43  16 2 4 7 4 10 
All countries (-) 10  3 0 1 1 0 5 
All countries (+) 33  13 2 3 6 4 5 
